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(54) Abstract Title 

A connector for use in coupling pipe joints of risers 

(57) A connector for connecting a box portion and a pin portion 44 of 3 risar comprise an actuator housing 
38 affixed to the box portion 42 with a bore 48 extending through it and an insert 50 having a set of threads 52 
which is releasably secured Inside the bore. The connector also includes an actuator 58 with a set of external 
threads 59 that engage the threads of the Insert, and a flange 72 on one end of the actuator and a drive head 60 
. on the opposite end for rotating the actuator relative to the insert. A dog 82 having a slot interface 80 for 
receiving the flange of the actuator Is engageable with the pin portion to affix the box portion to the pin 
portion. There Is also provided a retainer 54 secured in the bore for releasably retaining the Insert, where the 
retainer Is releasable to allow the insert to be removed from the bore along with the actuator in the event of 
the threads of the insert or the threads of the actuator being damaged. The actuator may also comprise a 
fastener bore 64 in a first end 62 and a stem receptacle 68 in a second end 66. A threaded fastener 78 may be 
threadably received within the fastener bore for securing the actuator to an actuator head 70. The actuator 
head may comprise a stem portion 74 slidably received within the stem receptacle of the actuator, that has a 
threaded bore 76 for receiving the fastener. The flange portion, which receives the dog, may be located on the 
actuator head at the opposite end to the stem portion. The connector may be used to couple pipe joints in 
marine riser pipe systems for use in drilling underwater well bores. 
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RISER DOG SCREW WITH FAIL SAFE MECHANISM 

Crosg-Reference to Rela ted Applicat ion? 

This application claims the benefit of provisional application serial number 

60/096,533, filed on OS/14/93, in the U.S. Patent & Trademark Office. 
Prior Art 

In marine riser pipe systems for use in drilling underwater well bores, pipe joints 
are coupled to one another by cooaector members. A connection is made between a pin " 
portion of a length of pipe and a box portion of a second length of pipe. The box portion 
of one member is adapted to telescopically fit on the pin portion of an adjacent joint. To 
lock the box and pin members together to prevent axial separation, dogs may be used to 
engage a groove in the pin. 

A typical actuator device comprises a housing welded to the box member wherein 
the housing includes a threaded bore. A threaded actuator screw is located in the threaded 
bore. The threaded actuator screw has an annular enlargement or flange on its inner end 
rotatably disposed in a slot of an actuator pad or dog. The actuator pad is disposed in a 
radial opening in the box member and has an inner face curved to conform generally to the 
outer periphery of the grooves on the pin. At its outer end, the actuator screw has a non- 
circular or hexagonal head adapted to be engaged by a driving tool or wrench so that the 
pad may be shifted inwardly into locking engagement in the groove of the pin member, or 
the pad may be shifted outwardly to allow removal of the box member from the pin 
member. 

A difficulty encountered with the traditional actuator device is that of disengaging 
a defective actuator screw. If the actuator screw is prevented from bang removed from j 
the actuator housing by galling of the actuator screw threads or other difficulties, then the 
dog will remain in locking engagement and the pin portion and box portion of adjacent ^ 
joints are difficult to disengage. 
ffrief Summary of Invention 

Therefore, it is an object of this invention to provide a riser dog screw with a fail 
safe mechanism. By providing a fail safe mechanism, the operator has an additional 
opportunity to remove the riser dog-style connection from the joint in the event that the 
actuator screw becomes unremovable. / 



1 The invention includes a dog-style connector for a marine riser system that 

2 connects a box portion and a pin portion of a riser. An actuator housing is affixed to an 

3 external surface of the box portion The actuator housing has an outer bore and a 

4 threaded inner bore. An actuator body is threadably received in the inner bore. The 

5 actuator body has a hex head on its first end. The actuator body has z iktided ostener 

6 bore extending from the first end for receiving a threaded fastener. The actuator body has 

7 a second end that has a stem receptacle formed therein. The fastener bore is in 

8 communication with the stem receptacle. An actuator head, which includes a flange and 

9 a stem, is provided wherein the stem of the actuator head is positioned within the stem 

10 receptacle of the actuator body for sliding engagement therewith. Threads formed on the 

11 threaded fastener engage a second threaded fastener bore formed in the stem of the 

12 actuator head. .. A dog interfaces with the flange on the actuator head and is slidably 

13 mounted with respect to the actuator body for engaging a groove in the pin portion of a 

14 riser. A threaded fastener is provided to be threadably received in the threaded fastener 

15 bore of the actuator body and the second bore of the actuator head. 

16 Iq operation, the threaded fastener is placed into the fastener bore in the actuator 

17 body. The threaded fastener passes through the fastener bore and into the second bore 

18 of tLc actuaiof bead. The ik&icid L&sb: secure Sli cchjatsr body to the actuator 

19 . head. The actuator body and the actuator head are made to fit tighdy to allow the correct 
2 o transfer of preload forces to the dog segment. The hex head of the actuator body is then 

2 1 engaged and the actuator body is threaded into the actuator housing until the dog is forced 

22 into the grooves of the pin portion of the riser. 

2 3 The actuator body may become difficult or impossible to remove from the actuator 

2 4 housing due to reasons such as galling of the threads that engage the actuator body with 

25 an insert positioned in the actuator housing. To remove an actuator body having galled 

26 threads, the retainer ring is removed from the actuator housing, thereby allowing the 

27 actuator body and actuator head assembly to lift the dog out of engagement with the pin. 

28 The threaded fastener may be rotated by means of a hex opening to disengage the actuator 

29 body from the actuator head so that the actuator body and insert may by removed and 

30 replaced. 
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1 ftrief Description of the Drawings 

2 Figure 1 is a top cross-sectional view of a prior art dog-style connection. 

3 Figure 2 is a top cross-sectional view of a dog-style connection of the invention. 

4 Figure 3 is a side cross-sectional view of a dog-style connection of the invention, 

5 tsken along the line 3-3 of Figure 2. ... 

6 Figure 4a is an enlarged partial elevational view and partial cross-sectional view 

*7 f-^ ; F»-*r* r\r , A »":Vr'-^r;. fl .r* Cif 1 7^?^f 'log ftCtl*£tQf that V:> ORf* ff th*5 dcVftvIs 

8 connection of Figure 2. 

9 Figure 4b is an enlarged partial elevational view and partial cross-sectional view 

10 of an alternate or eccentric embodiment of a riser dog actuator that is part of the dog-style 

1 1 connection of Figure 2. 

12 Figure 5a is a perspective view of the actuator head having a polygonal stem that 

13 is shown in Figure 4a. 

14 Figure 5b is a perspective view of the actuator head having an eccentric stem that 

15 is shown in Figure 5b. 

16 Figure 6 is a perspective view of the riser dog actuator of Figures 4 and 5. 

17 Figure 7 is an end view of the riser dog actuator of Figures 4 and 5. 

18 petailed Desc ription of the Invention 

19 Figure 1 shows a prior art dog connection 10. The dog connection 10 includes 
r'20 an actuator housing 12 that is affixed to an external surface 14 of a box portion 16 of a 

2 1 riser. The dog connection 10 connects box portion 16 with pin portion 18 of a riser. 
\ 22 An outer bore 20 is formed in the actuator housing 1 2. A threaded inner bore 22 

23 is also formed in the actuator housing 12. An actuator screw 24 is threaded into inner 

2 4 bore 22. The actuator screw 24 has a hex head 26 that may be engaged by a socket or 
2 5 other device for inserting or removing actuator screw 24. On an opposite end of actuator 
2 6 screw 24 is actuator head 28. Actuator head 28 is inserted into an interface 30, preferably 

27 a T-slot interface formed in dog 32. Dog 32 is retracted or extended into recess 34 in pin 

28 portion 18. By extending dog 32 into recess 34, box portion 16 is affixed to pin portion 

29 18. 
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A difficulty encountered with use of the prior ait dog connection is that when the 
actuator screw 24 cannot be removed, then the box portion 16 and pin portion 18 may not 
be disengaged 

An improved dog connection 36 is provided (Figs. 2-7). Dog connection 36 
includes an actuator housing 38, which is affixed to an external surface 40 of box portion 
42. The dog connection 36 connects box portion 42 with pin portion 44. Actuator 
housing 38 is provided with an outer bore 46 and a threaded inner bore 48. Insert 50 is 
positioned within inner bore 48. Insert 50 has internal threads 52 provided thereon. Insert 
50 is affixed to actuator housing 38 by retainer ring 54. Retainer ring 54 has external 
threads that engage the threads of inner bore 48. Retainer ring 54 also has spaced apart 
drive holes 55 for being engaged by a tool. Retainer ring 54 has external threads 56 that 
engage the threaded surface of inner bore 48. 

An actuator body 58 and actuator stem 70 are located within the actuator housing 
38. A polygonal embodiment (Figure 4a) and an eccentric embodiment (Figure 4b) of 
actuator body 58 and actuator stem 70 (Figures 5a and 5b) are discussed below. Similar 
components are designated by the same numerals. Differing components are designated 
by the addition of an "a" or "b" following the corresponding numerals. Although an "a" 
or "b" distinguishes the components of the different embodiments in Figures 4a, 4b, 5a 
and 5b, the components are generically referenced in Figures 2, 3, 6 and 7 without the 
letter designations. 

Referring now to Figure 4a, the preferred, or polygonal actuator body 58a is 
shown. Actuator body 58a may be threaded into internal threads 52 of insert 50. 
Actuator body 5Sa has external threads 59. Actuator body 58a is provided with a hex 
drive head 60, which is for receiving a socket wrench or other device. Hex head 60 is 
formed on first end 62 of actuator body 58a A fastener bore 64 is formed in first end 62. 
Actuator body 58a has a second end 66, which has a polygonal stem receptacle 68a 
therein. Polygonal stem receptacle 68a is smooth, i.e., is not a threaded receptacle. 

An actuator head 70a (Figures 4a and 5a) is provided for sliding engagement with 
polygonal stem receptacle 68a. Actuator head 70a has a flange 72 on one end and a 
polygonal actuator stem 74a on another end. Preferably, polygonal shaped stem 
receptacle 68a and actuator stem 74a is hexagonal in cross-section. However, other 



1 configurations may be used to prevent relative rotation of actuator body 58a and actuator 

2 head 70a. Polygonal actuator stem 74a slidably engages polygonal stem receptacle 68a. 

3 A threaded fastener 78 is received in fastener bore 64 of actuator body 58a and threads 

4 into second fastener bore 76. Threaded fastener 78. has a hexagonal recess 79 for 

5 receiving a tool therein. Fastener bore 76 is threaded, therefore threaded fastened 78 

6 secures actuator body 58a and actuator head 70a together. The head of threaded fastener 

7 78 is enlarged and fits within a center bore in fastener bore 64 to secure actuator body 58a 

8 to actuator head 70a. Flange 72 of actuator head 70a engages a T-slot interface 80 of dog 

9 S2 (Figures 2 and 3), Actuator head 70a may be retracted or extended away from or 

1 o towards grooves 84 in pin portion 44, thereby moving dog 82 for either locking together 

11 or releasing box portion 16 and pin portion 1 8. 

1 2 Referring now to Figure 4b, an alternate, or eccentric actuator body 58b is shown. 

13 An actuator body 58b may be threaded into internal threads 52 of insert 50. Actuator 

14 body 58b has external threads 59. Actuator body 58b is provided with a hex drive head 

15 60, which is for receiving a socket wrench or other device. Hex head 60 is formed on first 

16 end 62 of actuator body 58b. A fastener bore 64 is formed in first end 62. Actuator body 

17 58b has a second end 66, which has a stem receptacle 68b therein. Stem receptacle 68b 

18 is smooth, i.e., is not a threaded receptacle. 

19 ■ . An actuator head 70b (Figures 4b and 5b) is provided for sliding engagement with 

2 0 stem receptacle 68b. Actuator head 70b has a flange 72 on one end and an actuator stem 
21 74b on another end. Actuator stem 74b slidably engages stem receptacle 68b. An 
2 2 eccentric fastener bore 76 passes into stem 74b of actuator head 70b. The axis of fastener 
2 3 bore 76 is offset from the axis of actuator head 70b. A threaded fastener 78 is received 

24 in fastener bore 64 of actuator body 58b and threads into second or eccentric fastener bore 

25 76. Threaded fastener 78 has a hexagonal recess 79 for receiving a tool therein. Fastener 
2 6 bore 76 is threaded, therefore threaded fastener 78 secures actuator body 58b and actuator 
27 head 70b together. The head of threaded fastener 78 is enlarged and fits within a center 
2 8 bore in fastener bore 64 to secure actuator body 58b to actuator head 70b. Flange 72 of 

2 9 actuator head 70b engages a T-slot interface 80 of dog 82. (Figures 2 and 3) Actuator 

3 0 head 70b may be retracted or extended away from or towards grooves 84 in pin portion 
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44, thereby moving dog 82 for either locking together or releasing box portion 16 and pin 
portion 18. 

Referring back to Figure 1, radial slots 86 are formed within outer bore 46 of 
actuator bousing 38. A lock plate 88 is retractably positioned within outer bore 46. Lock 
plate S3 has a hexagonal orifics 90 thai compliments hex head 60 of actuator body 58. 
Springs 92 are provided to position lock plate 88 around hex head 60, Therefore, 
hexagonal orifice 90 prevents actuator body 58 from backing out of actuator housing 38 
by vibration or other reasons. 

In operation, threaded fastener 78 is placed into fastener bore 64 of actuator body 
58 and threaded into fastener bore 76 of actuator head 70 by inserting a tool in hexagonal 
opening 79. Actuator body 58 and attached actuator head 70 are then portioned within 
the actuator housing 38. Flange 72 of actuator head 70 is engaged with T-slot interface 
80 of dog 82. As actuator body 58 is threaded into internal threads 52 of insert 50 in 
actuator housing 38, dog 82 is extended towards groove 84 in pin portion 44. Once dog 
82 bottoms out within groove 84, box portion 42 and pin portion 44 are locked together. 
Lode plate 88 is then allowed to spring into position around the hex head 60 of actuator 
body 58. 

^ To unlock box portion 42 from pin portion 44, lock plate 88 is pressed inward to 
disengage it from hex head 60. A wrench engages hex head 60 to cause actuator body 58 
to back out of internal threads 52 of insert 50 in actuator housing 38. This causes dog 82 
to retract Threaded fastener 78 will not unscrew from actuator head 70 while hex head 
60 is being rotated because threaded fastener 78 is eccentric to actuator body 58. 

If the internal threads 52 of insert 50 or external threads of actuator body 58 
become galled thereby preventing actuator body 58 from being removed from actuator 
housing 38, then retainer ring 54 will be removed, thereby freeing insert 50 and actuator 
body 58. Insert 50 and actuator body 58 may then be retracted, thereby retracting dog 
62 from groove 84. After retraction of dog 62, box portion 16 and pin portion 18 may 
be separated. Threaded fastener 78 is then removed, thereby disengaging actuator body 
58 and actuator head 70. After separation and after threaded fastener 78 is removed, 
actuator body 58, insert 50, and retainer ring 54 may be removed and replaced. 



1 This invention has significant advantages including allowing a frozen actuator body 

2 and retainer ring to be removed and replaced rather than having to cut the actuator body 

3 for removal. 
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In the claim? 

1 . A connector for connecting a box portion and a pin portion of a riser comprising: 

an actuator housing affixed to the box portion and having a bore extending 
therethrough; 

an insert containing a set of threads and releasably secured inside the bore; 

an actuator having a set of external threads that engage the threads of the insert, 
said actuator having a flange on one end and a drive head on an opposite end for rotating 
the actuator relative to the insert; 

a dog having a slot interfece for receiving said flange, said dog for engaging the 
pin portion to affix the box portion to the pin portion; and 

a retainer secured in the bore for releasably retaining the insert, the retainer being 
releasable to allow the insert to be removed from the bore along with the actuator in the 
event the threads of the insert or the threads of the actuator become damaged. 

2. The connector according to claim 1 wherein: 

said actuator comprises an actuator body, an actuator stem, and a threaded 

fastener. 

. 3. The connector according to claim 1 wherein: 

said retainer has threads on an outside diameter that engage threads in the bore of 
said actuator housing. 

4. The connector according to claim 1 wherein: 

said retainer has threads on an outside diameter that engage threads in the bore of 
said actuator housing and a flange for insertion within said slot interface of said dog. 

5. The connector according to claim 1 wherein: 

said actuator comprises an actuator body, an actuator stem that is eccentrically 
offset from an axis of said actuator body, and a threaded fastener. 



6. The connector according to claim 1 wherein: 



1 

2 



said actuator comprises an actuator body, an actuator stem that is polygonal in 
cross-section, and a threaded fastener. 



3 7. The connector according to claim 1 wherein: 

4 said drive head of said actuator body is polygonal. ~ 

5 8. A connector for connecting a box portion and a pin portion of a riser comprising: 

6 an actuator housing affixed to the box portion; 

7 a bore extending through said actuator housing; 

8 an actuator body threadably received within said bore, said actuator body having 

9 a fastener bore in a first end and a stem receptacle in a second end; 

10 an actuator head comprised of a stem portion and a flange portion, said stem 

11 portion slidably received within said stem receptacle of said actuator body, said actuator 

12 head having a threaded head fastener bore on an end of said stem portion opposite said 

13 flange portion; 

14 a threaded fastener threadably received within said actuator body fastener bore and 

1 5 extending within said head fastener bore for securing said actuator body to said actuator 

16 head; and 

17 a dog having a slot interface for receiving said flange portion, said dog for 

18 engaging the pin portion to affix the box portion to the pin portion. 
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1 9. The connector according to claim 8 further comprising: 

2 an insert within said bore of said actuator housing, having a threaded insert bore 

3 that threading receives mi actuator body; and 

4 a retainer secured in the actuator housing bore for releasably retaining the insert, 

5 the retainer being releasablc to allow the insert to be removed from the bore along with 

6 the actuator body in the event the threads of the insert or the threads of the actuator body 

7 become damaged. 

8 10. The connector according to claim 8 further comprising: 

9 an insert within said bore of said actuator housing, having a threaded insert bore 

10 that threadingly receives said actuator body, 

11 a retainer secured in the bore of said actuator housing for releasably retaining the 

12 insert, the retainer being releasable to allow the insert to be removed from the actuator 

13 housing bore along with the actuator body in the event the threads of the insert or the 

14 threads of the actuator body become damaged; and 

!5 wherein said retainer is secured in the bore of the actuator housing for releasably 

1 6 retaining the insert, the retainer bring releasable to allow the insert to be removed from 

17 the bore along with the actuator body in the event the threads of the insert or the threads 

18 of the actuator body become damaged. 

19 11. The connector according to claim 8, wherein said threaded fastener has an offset axis 

20 with respect to said actuator body. 

21 12. A connector for connecting a box portion and a pin portion of a riser comprising: 

22 an actuator housing affixed to the box portion; 

23 a bore extending through said actuator housing; 

24 an actuator body threadably received within said bore, said actuator body having 

25 a fastener bore in a first end and a stem receptacle in a second end; 

26 an actuator head comprised of a stem portion and a flange portion, said stem 
2 7 portion slidably received within said stem receptacle of said actuator body, said actuator 



-10- 



1 head having a threaded head fastener bore on an end of said st&n portion opposite said 

2 flange portion; 

3 an insert YrltMn said tors of said actuator housing, said Insert having a threaded 

4 insert bore that threadingly receives said actuator body; 

5 a threaded fastener threadably received within said actuator body fastener bore and 

6 extending within said actuating head fastener bore for securing said actuator body to said 

7 actuator head; 

8 a dog having a slot interface for receiving said flange portion, said dog for 

9 engaging the pin portion to affix the box portion to the pin portion; and 

10 a retainer secured in the bore for releasably retaining the insert, the retainer being 

11 rdeasable to allow the insert to be removed from the bore along with the actuating body 

12 in the event the threads of the insert or the threads of the actuator body become damaged. 

13 13. The connector according to claim 12, wherein said threaded fastener has an offset 

1 4 axis with respect to said actuator body. 
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© A releasable connector. 

® A releasable connector (3) is described for con- 
necting a first member (2) to a second member (1), 
the members (1, 2) being adapted to be inserted into 
one another. The releasable connector (3) comprises 
a lock element (4) located in a recess (5) in a 
surface of the first member (2) and biasing means is 
provided to bias the lock element (4) to a first 
position in which the lock element (4) extends from 
the recess (5) to engage a shoulder on the second 
member (1) to lock the first member (2) to the 
second member (1) against withdrawal. A movable 
release device (7). is located on the second member 
(1) so that actuation of the release device (7) causes 
the release device (7) to co-operate with a surface 
(9) of the lock element (4) to move the lock element 
*J (4) to a second position against the action of the 
" biasing means. This causes the lock element (4) to 
r- be disengaged from the shoulder on the second 
member (1) with the release device (4) terminating 
short of the recess (5) in the first member (2). The 
lO arrangement is such that during withdrawal of the 
2 members (1, 2) from each other the lock element (4) 
moves to a third position in which the lock element 
© (4) is further into the recess (5) than in the second 
position. 
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A RELEASABLE CONNECTOR 



The invention relates to releasable connectors 
and, in particular, connectors for releasably con- 
necting sections of pipe. 

Stab type connectors are extensively used in 
offshore drilling applications. This type of connec- 
tor is used to connect sections of pipe together as 
they are lowered into a pre-drilled hole. The con- 
nectors are also used where pipe is driven into the 
ground. Extensive use is made of stab type con- 
nectors in offshore drilling, however other applica- 
tions include onshore drilling operations, pipeline 
technology and ali other applications where quick 
connections of sections of pipe are required. 

One of the features of stab type connectors is 
their ability to release should the user require to . 
dismantle long pipe sections. In particular, the abil- 
ity to rapidly achieve disconnection of long pipe 
sections on ate on the oilfield can save a consider- 
able amount of time, thus resulting in lower cost 
operations. 

Many of the conventional stab type connectors 
comprise a lock ring housed on the pin section of a 
pipe which expands into a groove on the box end 
of a second pipe to which the first pipe is to be 
connected in order to lock the two pipes together. 
To release the connector this lock ring is de- 
pressed with a set of radial bolts located in the box 
section of the second pipe. These conventional 
stab type connectors present the risk of Jamming 
the connector while trying to release it. This may 
be for example by the release bolts gripping the 
pin section of the first pipe or by the release bolts 
becoming trapped in the groove which locates the 
locking ring on the first pipe. 

In accordance with the present invention, a 
releasable connector for connecting a first member 
to a second member, the members being adapted 
to be inserted one within the other, comprises a 
lock element located in a recess in a surface of the 
first member; biasing means to bias the lock ele- 
ment to a first position in which the lock element 
extends from the recess to engage a shoulder on 
the second member to lock the first member to the 
second member against withdrawal; and a movable 
release device located on the second member 
whereby actuation of the release device causes the 
release device to cooperate with a surface of the 
lock element to move the lock element to a second 
position, against the action of the biasing means, in 
which the lock element is disengaged from the 
shoulder on the second member with the release 
device terminating short of the recesss in the first 
member, the arrangement being such that during 
withdrawal of the members one from the other the 
lock element moves to a third position in which the 



lock element is further into the recess than in the 
second position. 

By providing a releasable connector which 
comprises a release device which terminates short 
5 of the recess in the first member after the release 
device has been actuated mitigates the problems 
associated with conventional connectors. 

In one example the release device comprises a 
bolt and is actuated by screwing the bolt through 
io the second member so that an end of the bolt co- 
operates with the surface of the lock element. In a 
second example the release device may comprise ' 
a fluid actuated piston within the second -member 
which -upon actuation by the fluid Is forced to co- 
75 operate with the surface of the lock element 

Preferably, the release device comprises a 
stop element which prevents the release device 
from entering the recess in the first member. 

In the preferred embodiment, the lock element 
20 comprises a number of projections which co-op- 
erate with at least one recess in the second mem- 
ber. Preferably, the surface of one projection pro- 
vides the cooperating surface of the lock element 
and in the preferred embodiment this projection is 
25 the only projection which remains outwith the re- 
cess in the first member after actuation of the 
release device. Typically, the sides of the projec- 
tion which provide the cooperating surface are at 
an angle of substantially 45 degrees to the direc- 
30 tion of relative movement between the first and 
second members when they are withdrawn one 
from the other. 

In the preferred embodiment the lock element 
comprises three projections mutually spaced in the 
35 direction of withdrawal of the first and second 
members and, typically, the co-operating surface is 
provided by the central projection. 

In the preferred embodiment the recesses are 
provided by circumferential grooves in the first 
40 member and the second member and the recesses 
are located adjacent to each other when the first 
member is connected to the second member. Typi- 
cally, the lock element is a split ring which is 
located in the circumferential groove of the first 
45 member and preferably, the split ring acts as the 
biasing means. 

Two examples of a releasable connector will 
now be compared and contrasted with two prior art 
releasable connectors with reference to the accom- 
50 panying drawings, in which:- 

Figs. 1A and 1B show a first example of a prior 
art connector and its method of operation; 
Figs. 2A and 2B show a second example of a 
prior art connector and its method of operation; 
Figs. 3A and 3B show a first example of a 
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releasabie connector according to the invention 

and its method of operation; 

Rg. 4 shows in detail a second example of a 

releasabie connector according to the invention; 

and, 

Rg. 5 shows in more detail the connector shown 
in Rgs. 3A and 3B. 

Rg. 1 shows two sections of pipe 1, 2 and a 
releasabie connector 3 connecting the two sections 
of pipe 1,2. 

The releasabie connector 3 comprises a lock- 
ing ring 4 which is located in the circumferential 
groove 5 in the pipe section 2 and is biased by a 
biasing means (not shown) to the position shown in 
Rg. 1A where the locking ring 4 engages a recess 
6 in the pipe section 1. The releasabie connector 3 
also comprises a release bolt 7 which passes 
through the waJI of the pipe section 1 so that the 
end 8 of the release bolt 7 co-operates with a 
surface 9 on the locking ring 4. 

In order to release the pipe section 1 from the 
pipe section 2, the release bolt 7 is screwed into 
the pipe section 1 so that the end 8 of the release 
bolt 7 acts on the surface 9 of the locking member 
4 to force the locking member 4 into the position 
shown In Rg. 1 8 where It Is completely within the 
recess 5. 

The problem with this type of connector is that 
di.'o to manufacturing tolerances the release bolt 7 
may actually enter the recess 5 in the pipe section 
2. This means that when an attempt is made to 
disconnect the pipe sections 1, 2 the release bolt 7 
is trapped by the side wall 10 of the recess 5 in the 
pipe section 2. 

Rgs. 2A and 2B show a second example of a 
releasabie connector 3 according to the prior art. 
The method of operation is similar to the method of 
operation of the releasabie connector 3 shown in 
Rgs. 1A and 1B. However, in this case the release 
bolt 7 is screwed into the recess 6 to force the 
locking ring 4 Into the recess 5 In the pipe section 
2, and the end 8 of the release bolt 7 is forced 
against the side wall 11 of the pipe section 2. 
Hence, the release bolt 7 grips the pipe section 2 
and prevents the pipe section 1 from being discon- 
nected from the pipe section 2. 

As described above, both the prior art releas- 
abie connectors may inadvertently prevent pipe 
sections from being disconnected from each other 
due to manufacturing tolerances present in the 
connector. This can produce costly delays when 
large numbers of pipe sections have to be discon- 
nected on site at an oilfield. 

Rgs. 3A and 3B show a first example of a 
releasabie connector which overcomes these prob- 
lems. As with Rgs. 1A to 2B there are two sections 
of pipe 1, 2. Each pipe section 1, 2 has a respec- 
tive circumferential groove 6, 5 and a locking ring 4 



is iocated in the circumferential groove 5 in the 
pipe section 2. The locking ring 4 has two lock 
shoulders 12, 13, and a release crest 14 located on 
its external circumferential surface. The outer diam- 
5 eter of the surface 8 of the release crest 14 Is 
greater than the outer diameter of the lock shoul- 
ders 12, 13. t* 

The releasabie connector 3 also comprises a 
release bolt 7 and the end 8 of the release bolt 7 
70 co-operates with the outer surface 9 of the release 
crest 14. The release bolt 7 also has a stop ring 15 - 
which limits the axial movement of the release bolt 
7 to prevent the end 8 of the release bolt 7 
entering the groove 5 in the pipe section 2 which 
is would result in the end of the release bolt 7 be- 
coming trapped by the side wall 10 of the groove 5 
when an attempt is made to disconnect the pipe 
sections 1, 2. 

As shown in Rg. 3B» in order to disconnect the 
20 pipe sections 1, 2 from each other the release bolt 
7 is screwed into the groove 6 until it is stopped by 
the stop ring 15. This causes the lock ring 4 to be 
pushed against the action of its natural resilience 
into the groove 5. The location of the stop ring 15. 
25 the length of the release bolt 7 from the stop ring 
15 to its end 8 and the outer diameters of the 
release crest 14 and lock shoulders 12, 13 are all 
chosen so that when the release bolt 7 is screwed 
into the groove 6 until it is stopped by the stop ring 
so i5, the lock shoulders 12. 13 are completely with- 
drawn from the groove 6 but the release crest 14 
still protrudes into the groove 6. 

When this position has been achieved the pipe 
section 1 may be moved relative to the pipe sec- 
35 tion 2 in the direction of the arrow 50 so that the 
comer 16 of the pipe section 1 strikes the side 17 
of the release crest 14. The sides 17, 18 of the 
release crest 14 are both at an angle of approxi- 
mately 45° to the direction of relative movement of 
40 the pipe sections 1, 2. Hence, when the corner 16 
of the pipe section 1 strikes the side 17 of the 
♦ release crest 14 the lock ring 4 is forced further 
into the groove 5. The comer 16 slides along the 
surface 17 until the release crest 14 Is completely 
45 withdrawn from the groove 6 at which point the 
pipe section 1 may be completely removed from 
the pipe section 2. 

Rg. 4 shows an alternative example of the 
invention in which the release bolts 7 are actuated 
so by a hydraulic system (not shown) which forces 
fluid through the passages 20 and against an end 
surface 21 of the release bolt 7. Except for the use 
of a hydraulic system to actuate the release bolt 7, 
this example of the invention works in a similar 
55 manner to that described above for Rgs. 3A and 
3B. Rg. 4 also shows an anti-rotation pin 22 which 
Is fixed to the pipe section 2 and co-operates with 
a slot 23 in the pipe section 1 to prevent rotation of 
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the pips seclion 1 relative to* the pipe section 2. 
The anti-rotation pin 22 and an anti-rotation pin (not 
shown) which prevents relative rotation between the 
locking ring 4 and the pipe section 2 ensure that 
the release bolt 7 is always correctly aligned with 
the release crest 14 of the lock ring 4. 

The pipe section 2 also has two O-rings 24, 25 
located in it and these prevent fluid flowing within 
the pipes from escaping through the joint where 
the two pipe sections 1, 2 are connected. The 0- 
rings 24, 25 also prevent leakage of a fluid within 
pipes, from the pipes at the point of connection. 

Fig. 5 is similar to Fig. 4 but shows the use of 
the releasable connector shown In Figs. 3A and 3B 
in place of the hydraulic connector shown in Fig. 4. 

The use of a releasable connector as shown in 
Figs. 3A and 3B, 4 and 5 mitigates the problems of 
the prior art apparatus by helping to prevent the 
release bolt 7 from being inserted too far and by 
enabling relative movement of the two pipe sec- 
tions to be achieved while the release crest 14 of 
the lock ring 4 is still within the groove 6 in the 
pipe section 1. 

Modifications and improvements may be incor- 
porated without departing from the scope of the 
invention. 



Claims 

1. A releasable connector for connecting a first 
member (2) to a second member (1), the members 
(1, 2) being adapted to be inserted one within the 
other, comprising a lock element (4) located in a 
recess (5) in a surface of the first member (2); 
biasing means to bias the lock element (4) to a first 
position in which the lock element (4) extends from 
the recess (5) to engage a shoulder on the second 
member (1) to lock the first member (2) to the 
second member (1) against withdrawal; and a mov- 
able release device (7) located on the second 
member (1) whereby actuation of the release de- 
vice (7) causes the release device (7) to co-operate 
with a surface (9) of the lock element (4) to move 
the lock element (4) to a second position, against 
the action of the biasing means, in which the lock 
element (4) is disengaged from the shoulder on the 
second member (1) with the release device (7) 
terminating short of the recess (5) in the first mem- 
ber (2), the arrangement being such that during 
withdrawal of the members (1, 2) one from the 
other the lock element (4) moves to a third position 
in which the lock element (4) is further into the 
recess (5) than in the second position. 

2. A releasable connector according to Claim 1, 
wherein the release device (7) comprises a bolt 
and Is actuated by screwing the bolt through the 
second member (1) so that an end (8) of the bolt 



co-operates with the surface (9) of the lock element 
(4). 

3. A releasable connector according to Claim 1, 
wherein the release device (7) comprises a fluid 

5 actuated piston within the second member (1) 
which upon actuation by the fluid is forced to co- 
operate with the surface (9) of the lock element (4). 

4. A releasable connector according to any of the 
preceding Claims, wherein the release device (7) 

70 comprises a stop element (15) which prevents the 
release device (7) from entering the recess (5) in 
the first member (2). 

5. A releasable connector according to any of the 
preceding Claims, wherein the lock element (4) 

75 comprises a number of projections (12, 13, 14) 
which co-operate with at least one recess (6) in the 
second member (1). 

6. A releasable connector according to Claim 5, 
wherein the surface (9) of one projection (14) pro- 

20 vides the co-operating surface of the lock element 
(*). 

7. A releasable connector according to Claim 6, 
wherein the one projection (14) is the only projec- 
tion which remains outwith the recess (5) in the first 

25 member (2) when the lock element (4) is in the 
second position. 

8. A releasable connector according to Claims 5 to 
7, wherein the lock element (4) comprises three 
projections (12, 13, 14) mutually spaced in the 

30 direction of withdrawal o» the first and second 
members (1, 2). 

9. A releasable connector according to any of 
Claims 5 to 8, wherein the recesses (5, 6) are 
provided by circumferential grooves in the first 

35 member (2) and the second member (1) and the 
recesses (5, 6) are located adjacent to each other 
when the first member (2) is connected to the 
second member (1). 
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